I N T Iy e R Oy SR Y

Declassified in Part - Sanitized Copy Approved for‘wReIease 2014/05/08 : CIA-RDP78-03300A002300060002-7

50X1

SR s gy
N ?‘i;yf S

& Declassified in Part - Sani‘tized Copy App}ovéd for Release 2014/05/08 : CIA-RDP78-03300A002300060002-7 ___-_| "




Declassified in Part - Sanitized Copy Approved for Release 2014/05/08 : CIA-RDP78-03300A002300060002-7

C

- Declassified in Part - Sanitized Copy Approved for Release 2014/05/08 : CIA-RDP78-03300A002300060002-7 -

SECRET

CONFCENTIA

INSTRUCTION MANUAL

CONFIDERETIAL

PORTABIE INTERCOMMUNICATION SYSTEM

BOTUMENT NO. (‘g ;g
NO CHANGE IN CLASS, [

"L DECLASSIFIED

CLASS. CHANGED TO: TS S
WNEXTREVIEW DATE: A0
AUTH: HR 70-2

DATE: . REVIEWER: _037169
€2 JAN 1980

CONFIDENTIAL

SE%T



Declassified in Part - Sanitized Copy Approved for Release 2014/05/08 : CIA-RDP78-03300A002300060002-7

SECRET

. | CONTENTS
| SINLEN U i uuim
DESCRIPTION

Introduction.;...............;.....-.-.............. 1
General Description.......'.........‘.'..‘..‘....'.’. l

INSTALLATION AND OPERATION
Power Supply Adjustment......cceeeevcencncccenonsons

Installationo00oo.ooc’lo'.‘o.ioooonoooaoo-o'.oocaooQo
Operation..,........ ooooooooooo ®e e er e ce0Pstescs b

vl

THEORY OF OPERATION

General............’,._.......o................".......

The LISTEN Stationee.eeeceereereceececececnnsncncnne

The MiCrophON€..s.sceecececccesncscsscsssssssesconcs

Audio Amplifier...ccesceccectvscnccosrcasscnaconnnss

F-m Transmitter..ceceeeeecceeessas recccecsssrescnsee

ContrO]. Receiver................................‘.n 10

POWETr SUPPlYe.cecoccoceoassvecscaoesacasanscasacssse 1l

C\‘; The TALKSta"bion...o................................ 11
7 The Receiver SeCtioN.eeciaesescseccoccsscsscseccssces 13
Control Transmitter...eceececacceos. sesessescncsnses 13

POWET SUDPPLY e sececcoscasseescecsoncocssocanacenesans 1l

OO0~

MAINTENANCE

Test Equipment Required.se.eeeiscecessccocascesnsess 15
Servicing the LISTEN StatioN.eeececceececceesoosanes 15
Servicing the TALK StatioN.ceesevscesccecsececeecees 18
Aligning the LISTEN StatioNecesceecceocoensccoscenes 21
Aligning the TALK StatioN..eeeeecsccoccescesccessaes 22
Field Installation.eeessceccsseasccaccsscsoscecacees 23

- Declassified in Part - Sanitized Copy Approved for Release 2014/05/08 : CIA-RDP78-03300A002300060002-7 ———



Declassified in Part - Sanitized Copy Approved for Release 2014/05/08 : CIA-RDP78-03300A002300060002-7
SECRET

LIST OF ILLUSTRATIONS
© C

“*’l’\ §L-—q

I Ly ! If/ L

Figure 1. Portable Intercommunication System...eececeevesnsess 1ii

Figure 2. System Interconnection Diagrame..eeceeceeeeneeeeans i
Figure 3. Portable Intercommunication System, Rear View...... 6
Figure L. Listen Station, Block Diagram.e..c.eceoeccecscsoocoss 8

i

Figure 5.  Talk Station, Block DiGgraM...eeesesssesenseessoees 12
Figure 6. Listen Station, Cutaway VieW.e.e.ceeseocoeosscenons 16
Figure 7. Listen Station Main Assembly, Parts Location Diagram 17
Figure 8. Listen Station Subassemblies Parts Location Diagram 19
Figure 9. Talk Station, Parts Location Diagram...eeceecceveses 20
Figure 10. Filament Relay Terminals, With Jumper Cable...e.e.. 21
Figure 11.  Listen Station, Schematic Diagram...... ceeiereinoas 2L

C{ Pigure 12. Talk Station, Schematic Diagrameceecececeeececccens 25

LIST OF TABLES

-

Table 1. Listen Station Technical Data....... seestesecssensne 2

Table 2. Talk Station Technical Data@.ceeeeeccesceecosoccsnsne 3

ii

. - Declassified in Part - Sanitized Copy Approved for Release 2014/05/08 : CIA-RDP78-03300A002300060002-7 -




-

Declassmed in Part - Sanitized Copy Approved for ReleasE 2{)-1/ 4/05/08 : 'CIA RDP78-03300A002300060002-7

CO\irqu“ vIIAL

N STATION

T e

)

CONFIDENTIAL - 4

FIGURE 1. Fortable Intercommunication dystem.

crIxXk oCT
Declassified in Part - Sanitized Copy Approved for Release 2014/05/08 : CIA RDP78-03300A002300060002-7

TALK STATION

1]



AN

Declassified in Part - Sanitized Copy Approved for Release 2.’0,1 4/05/08 : CIA-RDP78-03300A002300060002-7

O

CONFIZ

This manual contains instructions for the operation and maintenance of a

Introduetion

Portable Intercommunication System, and includes a brief theory of operation.

General Description

The system is composed of the two major components shown in figure 1.
The LISTEN station consists of a frequency-modulated transmitter and a control
receivery the TAIK station éontains the corresponding f-m receiver and the con-
trol tranamitter, Two bands of operating frequencies are availables: the low
band f-m channel is tuned to 120 kilocycles and the control carrier to 75 kilo=
cycless the high band f-m channel is tuned to 160 kilocycles and its control
carrier to 90 kilocycles. ‘Bach pair of units is factory-tuned to one of the
bands of frequenci;/es.- T-hé units are similar in appearance; t.};e only external
feature identifying the frequency to which a particnlar unit is tuned is a
color-;coded mark on the rear panels, 4 A

The stations operate from a power source of 115/230 volts, 50/60 cycles.
The power linés may.be 'ﬁsed to carry the transmission between the stations, or
an external transmission line may be connected to terminals provided. Techni-
cal characteristics for the LISTEN and TAIK stations are given in tables 1 and
2, respectively,

The LISTEN station is housed in a phenolic box 11-9/16" long x 2-1/2" wide
x 3=1/4 " high, and weighs L.7 pounds, The front panel mounts the TERM~LINE:
switch, the comnecting terminals for the external transmission line, and the

opening for the microphone cable. The power cord enters the rear panel, which’

mounts the 115V-230V switchC GWPWTFK E.re provided for tuning,

SEC\R\ET _
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rear panel,

of the case by screws to facilitate removal,

The TAIK station is enclosed in a metal case 10-11/16" long x 3-1/2% wide
x 4~3/8" high, and weighs 6.1 pounds, Two phone jacks and the volume control
extend through the front panel which covers the 2-1/2" speaker. The TERM-LINE
sﬁitch, the 115V-230V switch, and the XMIT-OFF switch are accessible at the

The plate identifying the three switches is attached to the rear

Tuning adjustments are internal.

- TABLE 1. LISTEN STATION TECHNICAL DATA

CHARAGTERISTIC LOW BAND HIGH BAND
Rear panel co-loy,-gg:pded mark Brown[fRed/Violet ‘Browp/Blue){ihite
F-m transmitter:
Frequency 120 ke 160 ke
Power output - #LINE operation 0.25 w 0.25 w
##TERM operation 0.50 w 0.50 w
Maximumfdeviation. .: 2 ke _» % 2 ke
Control Receiver:
Frequency 75 ke 90 kc N
Sensitivity 0.05 uw 0.05 uw
Selectivity 6 db 3.5 ke +3.8 ke
20 db 5.5 ke +6.5 ke
80 db +27 ke +36 ke

# For LINE operation, output into 1 ohm.
#%# For TERM operation, output into 500 ohms.

SECRET
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TABLE 1. LISTEN STATION TECHNICAL DATA (cont)
POJER INPUT‘ STANDBY OPERATING
115 v 60 cps 2.7 w 8.5 w
230 v 60 cps 2.2 w i T2 W
TABLE 2. TALK STATION TECHNICAL DATA
CHARACTERISTIC | LON BAND HIGH BAND
Rear panel color-coded mark Brown/Red/Violet Brown/Blue /thite
F-m receiver:
Frequency 120 ke 160 kc
Sensitivity (for 20 db quieting) 5.0 uw 5.0 ww
Selectivity 6 db #.5 ke +h.9 ke
20 db +6.,5 ke +8.3 ke
80 db 39 ko ke
Discriminator output )
(#2-kc deviation) | 3.5v rms 3.5v rms
Audio output (for 10% distortion) 0.6 w 0.6 w
Control transmitter: | ]
Frequency 75 ke 90 ke
Power output LINE operationi 0.5 w 0.7 w
TERM operation 1.5 w 1.5 w
# For LINE operation, output is taken across 1 ohm.
s## For TERM operation, output is taken across 500 ohms.
POWER INPUT STANDBY OPERAT ING
115 v, single phase, 60 cps 19w 27 w
230 V, single phase, 60 cps | 2l w 2w

SECRET

Declassified in Part - Sanitized Copy Approved for Release 2014/05/08 : CIA-RDP78-03300A002300060002-7

3




‘i

Declassified in Part - Sanltlzed Copy Approved for Release 2014/05/08 : CIA RDP78-03300A002300060002-7

DLLURL |

C

L:STEN ALK
J.é i
! |
@) . A-C LINE . /( o
CORKECT
LISTEN TALK.
- -$ - $
S 5 ;- AC LINE
o———5|E L ——¢-

INCORRECT
POWLFQ 'NE_CARHLV SYSTEM

LISTEN TALK

s T 7

EXTERNAL TRANSMISSION LINE CONNECTION

FIGUKE 2.

m

Ve T lhhvl’\,(ﬂ‘ﬂ’\ﬁc* o ‘1;;"52%:"33"?‘\.

QFFPFT :



Declassified in Part - Sanitized Copy Approved for Release 2014/05/08 : CIA-RDP78-03300A002300060002-7

@)

O

SECRET

INSTALLATION AND OPERATION
Power Supply Adjustment
Before connecting the line cords to the power outlets, measure the line
voltage. Place each station's 115V-230V switch to the setting which corre=-
sponds to the line voltages Failure to do this may cause damage to the equip-

ment,

Installation

No special orienta'bion is required for the equipment; it will operate in
any position, Should mounting brackets be required for a particular installa~
tion, they must be fabricated locally, Figure 2 shows alternate methods of
connecting the equipment. IXf the two stations are not separated by a power
transformer, the power lines may be used to carry the transmissions., For
this type of operation, place each station's TERM-LINE switch to the LINE
position. Whenever external transmission lines are used, the switches must |
be placed to the TERM position. Two pairs of stations,' each pair tuned to
a different frequency band, may use the same power lines for transmission
with no interference between them, Any number of stations may be operated

in the same location if external tranémission lines are used,

Operation

The LISTEN station is on standby when its line cord is connected to an
a-c source. Operation is then controlled from the TAIK station. This unit
is ready to operate when it is connected to the line voltage., Placing the
XMIT-OFF switch to the XMIT position energizes the control transmitter whose
signal turns on the LISTEN station. To return the LISTEN station to standby,
turn off the TAIK station control transmitter. Figure 3, a rear view of both

stations, shows the location of the controls,

SECRET
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THEORY OF OPERATION

@eneral

The Portable Intercommunication System is composed of two units and
operates in the following manners the LISTEN statidn- receives the audio
through its microphone and amplifies it to modulate an f-m transmitter; the
TALK station receives the f-m transmission, demodulates it, and makes the
audio available at its speaker or at jacks to which headphones or other de=
vices may be attached, The LISTEN station is controlled i)y a2 carrier signal
transmitted by the TAIK station, This signal actuates a relay in the LISTEN
station which applies filament power to the f-m transmitter. Block diagrams
of the LISTEN and TAIK stations are given in figure 4 and 5, respectively.

The following paragraphs describe the operation of the stations. Refer to

. the schematics at the end of the book for cireuit details, For simplicity,

only the low band circuitry will be deseribed, The high band circuits are
similar; only the values of certain components are changed to produce the
different frequencies at which the fem and carrier channels operate. The
schematic diagrams identify these components for each station, and give

the values required for each band,

The LISTEN Station
The LISTEN station contains five subassembliess microbhone; audio ampli=-

fier; f-m transmitter; control receivéer; power supply.

The Microphone
The microphone sﬁbassembly contains a modified commercial ceramic unit
with a transistor connected in a grounded collector circuite This provides the

impedance transformation necessary to reduce the high impedance at the ceramic

SECRET
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microphone cartridge teminals to approximately 1000 ohms, for application to
the audio amplifier, This arrangement permits a longer cable to be connected
between the microphone and the station while still keeping the hum level down.
The cable carries the audio to the amplifier circuitry within the LISTEN sta-

tion main assembly, and provides the dc to the transistor.

Audio Amplifier

' The audio amplifier subassembly consists of a transistorized three-stage
amplifier-limiter combination, mounted on a printed-wire circuit board. The
limiter output is tapped from the collector load to provide approximately one
volt of audio to the modulator when clipping occurs., Limiting in this. fashion
extends the dynamic-range of the systemes A volume control is connected between
the first and second stages, and determines the audio level into the microphone

necessary to cause clipping in the final audio stage.

F-m Transmitter

Four subminiature tubes form the LISTEN station transmitter. The. output.
of the audio amplifier subassembiy is coupled to. a reactance tube modulator
connected across the tank of an electron-coupled Hartley oscillator operating
at 120 kilocycles (low band), The maximum deviation of the oscillator is lim-
ited to two kilocycles and occurs when one volt rms of .audio is present at the
grid of the modulator. A tuned-plate buffer-driver stage couples tge oscillator
output to the final amplifier, the plate circuit of which is tuned. Two second-
ary windings are coupled to the plate tank. One secondary, wound to match an
impedance of 500 ohms, is joined to the terminals on the housing; a Oe.l-micro-
farad capacitor is used in one side of the line. The other winding, with an

impedance of approximately one ohm, has one leg grounded and the other comnected

SECRET
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through a O.l-microfarad capacitor to the TERM-IINE switch which, when closed

(IINE position), couples the output onto the a-c power line,

Control Receiver

The input to the transistorized control receiver section of the LISTEN
stafion is derived from the signal side of the low=-impedance secondary wind=-
ing of T20l., When the units are operated in a ﬁower line carrier system, the
75=ke (low band) control carrier is present on the power line and is coupled
directly to the filter, Z201. When the system is operated with aﬂ external
transmission liﬁe, the control carrier is ihductively coupled.from the high-
impedance terminal winding to the low=-impedance line winding, and then. applied
to the filter., The filter is of the bandpass type with a center frequency of
75 kilocycless The 6~db bandwidth is 7 kcs the 20-db bandwidth is 11 ke, The
120=kc f-m carrier is attenuated at least 80 db, The filter is permanently
tuned and potted. Its output is connected to the first stage in the con#rol
receiver,

The remainder of the control receiver components are mounted on a.printed-
wire circuit boarde The signal from the filter is first applied to a two-stage
grounded emitter amplifier, then to a detector-amplifier analogous in its opera-
tion to a conventional vacuum tube grid-leak detectore The fourth stage.in the
receiver is normally conducting in the absence of a control signal. Its collec-
tor current flows.through relay K20l which, in its energized state, holds the
contacts opens This interrupts the filament current to the four tubes in the
transmitter, and in this manner, keeps the transmitter from operating., When-

a control signal is received, the resulting positive detector voltage cuts off
the fourth transistor, the relay drops out, and ﬁhe contacts close, This now

connects the filaments of the tubes to the power supply and the station is

SECRET
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turned on, The fifth transistor acts as a regulating element., When the relay
de=-energizes, the decrease in load current raises the supply voltage., This
causes the fifth transistor to conduct more and tends to compensate for the

reduction in current, thus keeping the voltage nearly constant.

Power Supply

A-c power to the IISTEN station is applied to transformer T202. The trans=
former has two primary windings which are connected in parallel for 115=volt op-
eration, and in series when used on 230 volts., The primary also acts as an auto-
transformer for 230-volt operation, stepﬁing down the line voltage to 115 volts
before it is rectified to obtain the B+ voltage. A selenium rectifier connected
in a half-wave circuit provides- the B+ An RC filter is used to remove the
ripple content, A tapped bleeder provides the lower voltage required by the
transistors in the equiﬁmente

The secondary winding of the transformer steps the voltage down to 6.3
voltse When the control relay is de-energized (in the presence of a control
signal), this voltage is applied to the filament of the transmitter final amp-
lifier, and also to a full=wave bridge rectifier composed of four germanium
diodes. The d=c output of the bridge is filtered and reduced in value by an
RC circuit and applied to the three filamentary-type 1ADL tubes in the transe-

-Mittero

The TAIK Station
The TAIK station contains three main assemblies: the 120-kc (low band)

f-m receiver; the 75-kc-control transmitter; the power supiily.

SECRET
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The Receiver Section

The receiver section is composed of a four-stage trmsisteriiod r=f ampe
lifier, a linitdr,- ‘a phase discriminator, and an audio output anpli.ﬁ.or. The
input to the receiver is appiied to a ﬁ.lter, 2101, and cones from either tho
power line or the low-impedance coupling v:lnding of the control tu‘gn:lttor,
in a circuit arrangement similar to the one used in the LISTEN station, 'l'ho
filter.is of the bandpass type, and permanenily tuned to the cent@‘r frequency
of 120 kilocyoless The 6-db bandwidth is 9 ko; the 20=db bandwidth is 13 koe
The 75~kec control carrier is attenuated at least 80 db, The ‘oﬁtpuvt of the
filter is connscted to the r-f section where four cascaded transistor stages
amplify the signal, The collector load for the last stage is a tuned circuit .
from which the signal is capacitively coupled to the 6AU6 limiter, This -tube
stage 1s provided to insure a constant amplitude signal to the phaéo:disex;z-
inator which follows, The audio output of the discriminator is amplified by '
a 6AQS tube and applied to the speaker on. the front of the oquipnnt. Two
Jacks are also available as alternate ontpnt mroca; the use of any Jack
will disconnect the apeaker. An audio gain control is provided at the 1np'§t '
to the audio amplifier, |

Gontrol Tranemitter |

The TAIK station transmitter is a ﬁo?tubciunit cdpoud of an electrone
coupled Hartley osoillator driving the final amplifier, & paulloli-com&-tod'
636 tu‘bé;*f»‘-'fho tuned plate of the amplifier is inductively coupled to two
secondariess the 500-ohm seoondary winding connects fo_tho teninill on the
front of the unit and is used for the external transmission lines the low
mp.danée secondary winding connects to the power line through the TERM-LINB

SECPET ~
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switch, as in the LISTEN station., Operation of this transmitter is controlled

e

by the XMET-OFF switch in the B+ line,

Power Supply

The power supply filament transformer has a center-tapped primarys the
entire winding is used for 230-;011*, operation while only half is used on a
115-volt line, When connected to a source of 115 volts, the transfomér prirﬁ-
ary acts as an autotransformer, doubling the line voltage before applying it
to the rectifier circuit, The B# is obtained from two selenium rectifiers
series-connected in a half-wave circuit, and filtered by an RC networke A

voltage divider provides the lower voltage required by the transistors.

SECRET
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Test Equipment Required
The intercommunication system can be serviced with a minimm of test
equipment, An a-c VIVM is the only instrument essential for field installa-
tions for bench testing, a signal generator covering the range from 75 ke to
160 ke is required, and some frequency measuring device such as a counter or

an oscilloseopes

Servicing the LISTEN Station

To remove the unit from its housing, remove the eight screws from the
caseA(four each on top and bottom), and slide the equipment forward, A metal
shield covers all of the components except the filter and the power supply.
This shield is held in place by four screws, two each to the front and rear
panels., Note that these four screws, and the four screws removed from the

top of the phenolic housing, are nylon.

CAUTION

DO NOT SUBSTITUTE METAL SCREWS FOR THE NYLON SCREWS.
It is essential for the safety of personnel that the nyibn screws be re=
placed in their original locations; One side of the a-c line is grounded
at the inputjy the shield, in turn,; is connected to this common chassis ground.
Depending on: the way the line cord is plugged in, the shield may be connected
ﬁo the hot side of the line. If metal screws are substituted for the nylon
ones, voltage dangerous to personnel may be exposed on the outside of the case.
This is especially true . if the equipment is operated from a 230=volt source.

Figure 6 shows the location of the nylon scréws.
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C\ o When the shield is removed, the remaining components are disclosed., Each
. section is mounted on an individual printed=wire circuit board which is fastened
to the bottom plate, also a printed-wire board carrying the jumpers between the
sections, Figure 7 shows the entire station assembly and identifies the major
subassemblies -a.nd the components in the power supply section. Figure 8 iden=
tifies 'the components mounted on the individual circuit boards comprising the
subassemblies, |
When replacing transistors or tubes, cut the leads to a 7/32=inch length

before inserting them into the sockets, To insert a tube into its socket cor-
rectly, orientate the red dot on the tube base with the dot on the socket. . .
When removing components from the circuit boards, apply the solderin_g iron to
the printed wiring where the component lead enters the. board, while at the

same time lifting the end being heated away from the board,.

Cw Servicing the TALK Station

To remove the unit from its caseé, proceed in the following mannef. First
remove the knob from the front panel audio gain control; a wrench is mounted
on the rear panel for this purpose, Next, remove the four screws holding the
front panel to the case, The unit itself is secured by five screws on the
bottom of the case; once these are removed, the unit may be brought forward
out of the case,

Kll components are accessible when the unit is out of the case, except-
the r-f amplifier section. This is a separate subassembly mounted on a
printed-wire circuit board and enclosed by a metal shield. Figure 9 identi-
fies all of the components of the station, When replacing the transistors
or any of the components of the r-f amplifier section, follow the same pro-

(\1 cedures outlined above for the servicing of the LISTEN station.

SECRET

Declassified in Part - Sanitized Cdpy Approved for Release 2014/05/08 : CIA-RDP78-03300A002300060002-7 -

18



Declassified in Part - Sanitized Copy Approved for Release 2014/05/08 : CIA-RDP78-03300A002300060002-7

SNt |

o

R 266 — o - ) ——
B 204 _____:_—\ % (-f— C20¢ —1 4 e
. | L Ly R “‘:_ ~
= * e \

2209 —~tzm ) ‘ fo

. o e 70 comg — J Y R ATY | o
RLOE—-cm 7 ! g' é:g 1209 Tj 205
R2IO—-0mm ¥ i+l 2220 C2o7 = A = (204

R 205 - A AN Lt 213
2217'7——.-1::4( :

‘O\ \—‘-32]8 P:ZlS
— R4

LEFT SIDE | RIGHT SIDE

PZo9 —\ \‘ \ N
! 1 . 1 ces p |
c231 “‘@% %‘% V/r—czzs‘ PRIT g ﬁ/ﬁ/ﬂ H B,,, R 247
| roiasz LR T N )

RZAS - - - R243
1239 — —— 224 |

N
22306 - ﬂ ﬂ H mi__,uqo

LEFT SIDE BIGHT SIRE
CONTROL RECEIVER
‘ - L2014 nezl
214 — [kl ~yz2o
czls o ZZ[”vzoz//’; m%n
ot 2L,/ .
[CEE \awavi
AT -
o
, ©)
O
- LEFT CIDE

TRANSMITTER

FIGURE 8, Listen Station Subassemblizs Fgris Localion Diagram.

cUCrDCT (9
Declassified in Part - Sanitized Copy Approved for Release 2014/05/08 : CIA-RDP78-03300A002300060002-7



Declassmed in Part - Sanitized Copy Approved for Releasé 2014/05/08 : CIA-RDP78-03300A002300060002-7 ~

0

C

~CRE
LVIO3\ RWN IUOZ /'CHQ [Tifl‘}' IZLOf Tio3 ' [TIO[ /-VIO' [\IIOZ

pr:tv ~nn . b}
QO BOHVOCNHU
W= = are e

<)

BACIKK | FRONT
ZF AMPLIFIER

10F VIEW.

) .
rClee rCI27~CIRIO3 RI27 ClZ rciusrens CRI0Z2 ,Ci2t ,Ri24
[—u<xoz /-Im@]/_[-(:lzs \mlcj RU7 /czu/cw /clIZL

9 - 1 - L »

RIZE ~ b RIS w28\

BJ’“TOM VIEW

L’Z‘QLC\B"LCIS(‘ . csz \"- LGzﬂl zu4\\zu \\ng’c_m
cli8

)|~ 5Pio)

JI02- -} g
Q)

. "@”‘;“‘“?}

REAR VIEW FROMT VIEW

FIGURE 9. Talk Station, Parts Localien Diagram

CErPET

- Declassified in Part - Sanitized Copy Approved for Release 2014/05/08 : CIA-RDP78- 03300A002300060002 70



Declassified in Part - Sanitized Copy Approved for Release 2014/05/08 : CIA-RDP78-03300A002300060002-7

O

O

SECRET

Aligning the II?STEN»Station

Three adjustments are necessary to align the transmitter section, ‘and
one to adjust the audio amplifierj the control receiver is pemanen‘bly tuned, -
A1l of the tuning .adjustments can be reached by removing the unit from the -
casey holes are provided in the éhield to permit passage of a tuning tools
The tuning slugs ‘are locked in place with waxe To loosen them apply a heat
lamp to the local area until the wax has softened enough to allow the slugs
to turne ‘ _ _ 7

Before the transmitter can be tuned, it is ﬁrst necessary to short out
the filament relay to permit application of filament current to the trans-
mitter tubess To do this, connect a Jumper across the reldy teminals, as
illustrated in figure 10,

FRONT — FILAMENT
PANEL RELAY

FIGURE 10. Filament Relay Terminals, With Jumper Cable.
In tuning the transmitter, the a=c VIVM is used to measure the r-f volt-

age at the external terminals, (Place the TERM=LINE switoh to the TERM positionm,

SECRET
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connect a 500~-ohm resistor between the external temminals, and measure the
voltage across the resistor.) Frequency may be measured by connecting the
frequency meter or the counter to the same terminals, or else the frequency
may be compared with a calibrated signal generator using an oscilloscope to
obtain a Lissajous figure., To set the frequency, adjust L201l to obtain the
desired result (120 kc or 160 kc, depending on the equipment), Then tune
L202 and T201, the driver plate and power amplifier tank, respectively, for
a maximum indication on the voltmeter (20-30 volts). A

Setting the volume control in the audio amplifier section is an adjust~
ment which can best be made at the installation, and will depend on the sen-
sitivity desired. -A hole is provided in the side of the outer case to facil-
itate adjustment of the control, Maximum gain is obtained with the control
set to the extreme clockwise position.

If the system is being used as a power line carrier intercom, and the
LISTEN station turns on when né carrier is present on the lines, the sensi-
tivity of the control receiver may have to be reduceds To do this, remove
R234 from the control receiver circuit board, and replace it with a 10,000

olm resistor.

Aligning the TAIK Station

One adjustment in the r—f amplifier section and two in the discriminator
are needed to tune the receiver of the TAIK station, Two adjustments are
necessary to align the control transmitter. As in the LISTEN station, the
tuning slugs are embedded in wax and must be heated before tuning can be
accomplisheds Most of the selectivity for the voice-modulated carrier re-

ceiver is in the pemmanently tuned filter,

SECRET
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To repeak the coils, a source of 120 kilocycles (or 160 kilocycles) should
be coupled to the power line, the station plugged in to the same line, and the
equipment set for power line carrier operation, A LISTEN station can be used
as the signal source if the audio gain control is turned down all the way,

L10l, the coil in the collector circuit of the last r-f amplifier, is
the first tuning. adjustment for the receiver. Connect the d=c probe of the
VIV to pin 1 of the 6AU6 limiter tube, V101, through a l-megohm resistor,
and tune the coil for a maximum reading on the meter (10-20 volts). L10l is
accessible through the front of the shield covering the r—f amplifier section,

The primary of the discriminator transformer should be tuned next, Con-
nect the d-c probe to the jungtion marked TEST POINT 1 on the schematic, Tune
the top slug of T10l until the meter reads maximum voltage (35-50 volts), |

The secondary of the discriminator transformer should be tuned for zero
voltage as measured at the junction marked TEST POENT 2, This slug of T10l
is accessible from the bottom of the chassis. This completes the receiver
alignment,

The control transmitter, located at the rear of the chassis, requires the
same frequency measuring set-up as did the main transmitter of the LISTEN std-
tion. The unit should be left connected to the power line but the signal source
used in the abové alignment must be removed, Measurements are made at. the ex-
ternal terminals as before. Set the transmitter frequency to 75 k¢ (or 90 kc)

by adjusting L102, Then tune T102 for maximum voltage (25-35 volts).

Field Installation |

When placing the equipment into service, a final adjustment may be made
to the TAIK station receiver section by peaking it to the signal delivefed by
its associated transmitter in the LISTEN étation. At this time the volume

control should be adjusted to the desired level,
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